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(57) Abstract: 



the reagent are mixed and reacted in the grooves 5 to 9 
so as to be guided to a detection part 1 2, a laser beam 
for excitation is radiated, and the specimen is detected 
by a photothermal conversion method. 



PROBLEM TO BE SOLVED: To analyze a component in COPYRIGHT: (C)2000,JPO 



a trace amount while the flow rate is controlled with 
high accuracy and continuously with a simple, small and 
low-cost analyzer by a liquid sample inside a capillary 
(a groove) formed on a chip is changed into an 
electroosmotic flow, it is irradiated with exciting 
light and a change in a physical quantity due to the 
partial temperature change of the liquid sample is 
measured. 



SOLUTION: Fine groves 5 to 9 are formed, by an etching 
work or the like, on the surface of a chip-material flat 
board 31 such as a glass flat board, a resin flat board 
or the like. A cover plate 32 is bonded to the flat 
board 31 which contains the grooves 5 to 9, and a chip 
which is 1 2 cm long, 8 cm wide and 3 mm thick is formed. 
Then, a buffer solution is dropped into a liquid 
reservoir 4, and the grooves 5 to 9 are filled wholly 
with the buffer solution. After that, a reagent is 
dropped into liquid reservoirs 2, 3, and a specimen is 
dropped into a liquid reservoir 1 . The chip is set on an 
inverted microscope, a high voltage is applied to 
electrodes 30 in the liquid reservoirs 1 to 3, an 
electroosmotic flow is generated to the ' liquid reservoir 
4 from the liquid reservoirs 1 to 3, the specimen and 
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[0 0 0 4] dfte>©HJ&££W*-r5fctf>C, 10-b 

^©frflf&fr^/uTAS (microfeKHminia 
turized t o t a 1 a na 1 y s i s sys 
t em) ©5ff3EfcjfU&e>ftTV , >-5. (A. Manze 
t. al. , Adv. Chromatogr. , Vo 



1. 3 3, 1-6 6, 1 9 9 3, H. Beckere 
t. al. , Sci. Prog. , Vol. 7 9, N 

0. 1, 49-63, 1996, ftM¥2- 2 4 5 6 5_ 
5) 

±, 4WJC(fia!a:l^lH!t**triafiRfiaTfartri:v^fiJ 

lt'8Jli»*8 ({«*.« S. C. Jakob son, e 
t. al. , Anal. Chem. Vol. 66, 4.1 
2 7-4 1 3 2, 1 9 9 4, ^gfl¥2-2.4 5 6 5 
5) , WdtB&x. (0!l*.tfN. Kuroda, et. a 

1. , J. Chromatogr. , Vol. 7 9 8, 
325-334, 1998), fc¥»#8s (09*. KM. 
F. Regehr, et. al. , J. Capilla 
ry Elect rophor. , Vol. 3, 117 
- 1 2 4, 1 9 9 6) tc¥ti*-f)Gi&)X'$>Z>o 

[0 0 0 5] ±SB©?*n {b¥*3tfe H^fct, tttt 
ai*iH#SfbS!lfc £©ttJK©#2EC «t 5 ttfittWCfli^ 

«#&© n t <<> fc n 5 « 

[0 0 0 6] 

[0007] itt, fb*«3feSiBi:i/Ttt, 

TfcSfc&Si: b&^&£©*J;££W-rs* s > *yfi©«S 



•^K^y-^ss. 

Atte-e-, B«ia&u>xc£t)4b3tfcaiffl©7fc©Xfb 
[19*14] s**K^u-©»ii©«»f±f*£*&i'> 

IE»ffl**K7U-#ffiSE«. 

nfrciwt©** y 
[«n©fiW«Kin] 

[0 0 0 1] 
[0 0 0 2] 

A^C*ttS*5*tjaE&if, point of ca 

re (poo ©7>iff> tftmau ^a©n^* s asi:^ 

®d^o®B§p^f©iJ^ffii s *fte 5 n?.o 
[0003] ssaijmo^uf, timttt, * 
tt7ij-^^D?t>^77^- (cgc) > ^+t; 

7'J-jt»*D7^77-f- (CLC) ^-?7>S6bS 

fi7>«fttT?tta-r5GCMS, LCMSA s l£<fflV>e>tl 
t^:. b^b^A 5 ?), GCMS, LCMS(±, t&tHH 
©afi7>«fttA s ^t <> «i#©^y h'-y-'f 
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[0008] mftm®mz&fomtf-&<ipt>wt>nx 
[0009] ns*«^i^ jsawctta-rsffltfAW* 



2, 1994) n$mw]tit, ftmbtzftL^ -f *x 

£7 y-f*]©^^©^ EP^D^nfc:*^ 
tt7'J -rt©«ft:-*©*>©S8W3*3 £ fc£V>5 . 



tztzisb. ir'rM-^v-mmisnxvmM.ftftftxz^ 

f-yXf©, WUBSMtik (WO96/04547Ma 
rtinEnergySyst ems//Cal ipe 

r) jH$n?feao Lfrb&#e>c: 

«{£<, ££m#t)llbMtft&^©T-iaffl£C2b 
[0 0 13] He-NeU-lf-kArV-lf 

-*m^x%M%&m (sftuvxa) T-©&ai£, 

(^t*No.4 , 2 8 0-2 8 4, 1 9 9 7, M. 
Harada, et. al. , Anal. Chem. V 
o 1. 65, 2938-294 0, 1993, JUS, ffe 
B*fl*rfb¥£*4 4¥£««£g*P H9. 199 

5) l#u ^csgt-it a«ftw#^y*w>as« 

# > 7fc W J: o Tfrfcti 4 ifiSW ©»K 

swnnj5S5tt» ^g©si0tt©;k-e&§©£ite#fcs o * 
«ffl«fr©av\ *&b%Kirafl?£jisre*&#e>fflBt 

tti& £ C II ffl £ ft 5 1/ - h 7 v -fe f fcfc & 

^. ^M#>7 , ©o^^^ge^^> tttusi 

*o«sn*ir»B©PHi:)&5 
[0 0 1 4] *&, Dftl/VXtttt, «'J^lfflffl«iH*tt 

>X©J¥#£'J^< bTl^o WIAtt, «£#©Jlfrl/>X 
?£©-5*>, jiiBflbtJ:* W^SISJic^'f i?Df t 



8- 3 0 4 3 3 9), 

[0 0 10] $5»fi£#©S'J©#tai&i: bT, fflSJtt* 

(gfcl/>X&) (ftBH86 0- 

174933, A. C. Boccaraet. al. , 
Appl. Phys. Lett. 36, 130, 198 
0 ) o »«rt-l±, agftt: «t 5 0 . 1 /zm~ 1 m 
mgJSfflJS*©»V>X*JBfiR$*4. JtBSfitf+fl* 
<, fcfc*tfl cmgflk 8Ux4»&Ctt, 

3ifl? 2 »©*«tf iCaifti 6, 3tflWafttttt-« 
Cttffiv^ftT^&^o 

[0 0 11] -JEN f-v7«f ©*{*©»»£«** f'^ 

(iS. Shoji, et. al. , Sensors &A 
ctuatorsB8, 2 0 5-2 0 8, 1 9 9 4), 

^©wttiaw^^vi/xsfflo?,^*^ ©jp 

>X©fc»S*±f*A s ^^<^^-i:^ ^-y^^fflS 
#>7i:©ffiR»£T?ffl«n©iB^ SftCttf-v^ 

ftCit), SSat©S-&*0!IC9l5fc, +^7'J-t 
-C>i:^®i£^-eS-&* s IIM$ftTA^©B§^^ii^* s ^ 

[0012] ^yXcfT-, e 7 y— *&&*•*©*» 

*1"4*iSt)tl«*n-CV^. (WO 9 6/0 4 5 4 7 
MartinEnergySystems // C a 1 
iper, S. C. Jakobson, et. al. , 

« i r.u„~, \r „ 1 «R a 1 9 7-413 
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SSSSJfcP 1 1 9, 1 9 9 5) Tfcfc> ~8»8©f&*S 7 

o «cr * c 1 1 j- ^ fiuSiN-ifiTosiie*® e- 

[0 0 15] b*»bfc#eK i<0«t^«iC6*©»^>^ 



[0 0 2 0] «E*H]inbT2S«"f 



[ooi6] *jswttine>©iWB*»*i"5fc* l:: * 
is*nfcf-y^ -*-©?«&£> 9-*fc«>© 

[0 0 17] 

[issspi^-rsfci*©*©] ajiBufcisjBja&flift'*" 
!£i*st>*ism?§T«©MM$i]®?:*iiw^is. 

&W/Sfett*a»», CJ:Dffv\ 2) *+V£7'J- 
(») S^**(W©ttU^*3^S««S^**"*" 
3Ci:£*$M"ibTi^o IP**«Wtt, *rt©fll*t 

*rt©«(*K»CB3B*ftJSM' U *f«ffi*4©»#*J* 

rasa Km*i«Mi 5 sprite n> ^ n e> ts«^M* s 
»*^ci/ta&^snTrt***K5U-rt©*i 

[0 0 18] *»»#e>tt t£#©iH^>Xi: 

ttJI&D, tti8*©JI*K*T«fTs ^btm^SS 

5, S"JgfiJg£±W> ££bfc*m§3gM#^&'J^ 
iS«©*+t:7«J--c *K*<*KfttWHt**^fc 

^madb&c 

[0019] *«wK«5^«fKatt, »©sij*nfc« 
ttfiwe^disns «asa«E»v/*&tt*sia*© 

£#©B@£<I;L;fcf-y7"i:> Jt»SE«liiCJ:Stttti'> 

n> swsHfcfc) **©rtfflKwrsttdi«ia*»e>«c 



a-flcasiiffiff-cs* ^w^xt^©^©*^*: 
s*as'?©«iHtBfic©a''^ttttJ'^**^* J *** J - * 
^saMSffl ^ s ^ tic «t t) ttasEfl-tt? 5^ ttmm 
fc&sffl-e, ^bfc^aj^iifg-efesci:^*^© • 

UT^f e>ti5o 
[0 0 2 1] *»5§C«S, -fAWftfeW *>b< 

y x, saw c^&jsii»s*Hi-r ^ #<i:^-e 

feSo »©^(iHl~2 0 0 0/zm , ^£0. 1~5 
00/i m©iSBT&£-^W£b^o #7*&2f©~£ 
RIE$©:£i£C£7T£xyh*&ttl e 7'f* 
{^-F-ei^f-y^bTtiff^tiS. (D. J. Harr 
ison, et. al. , Anal. Chem. , Vo 
1. 66, 177-184, 199 4 0 >>'J=3>©^>v 
^•>$*"COt/>T"£x A. Manz, et. al. , tr 
endsinanalyticalchemistr 

y, Vol. 1 0, 1 4 4- 1 4 9, 1 9 9 1fc£) 
Pyrex Hz>7^ 5H^7>*if?f^*®4U^^ Y"C 

RIE «?ffl^tfiTfxvf->y-t5. f# 6>nfe3t^^¥ 

§5o **Vtt, 2^©¥fSa®C±i£©i^^bT« 

SSiJ*s SSrtfflSCbtx 2«c©@f*©PA s -at-?.i 

5 CUT, *+K7';-*?Bdl*-*J:-5fcUT*-*7* 
f^j«UTt»Av^ fefiU SPMfc— *©B«tti<o*JHlA,T? 
5pfi*!I!)-&t»'&4*^lt^Tx 2 «[©#!§«¥«* 

ao^t>***attt, «©{4B^^* s ^T'(±^v^o 

-jKC ttx ** 7 ^ ft if tfffl v > 6 ft 4 tfS'J©** Rtf *» * t> 

WiS (D. J. Harrison, et. al. , An 
al. Chem. , Vol. 6 6, 1 7 7- 1 8 4, 1 
9 9 4) ftiftf&So 

[0022] cctfcttTttfctt* aaafcSffl&ao'Jtfe 

fS©*A, «tti?LA s $)V>-C^T* ) cfcV>. 
#WS©. »fcS»fli©iBC, »ffl«^ ^ffi?LA J ^o 
TOTfccfc^o 3fte>©?L(i, HU;na:if©«W«* 
JS % t, U < tttJ- > K 7*7 X b if ©JnxtttlSt «t t) ft 
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[0 0 2 3] mX, WlffLCtt««» (K*, tW*s « 
•rfc *J«fc£SVtfiS) VtzHbonZ l~5mmfll~ 

[0024] s&, *«w©?-yr«D*lfitt% inx^g 
14©j&*> e> tt, < i: *> -#®«ttflfiH"tt*II C*ft 
#^ns$£*T£¥fi^, fik©¥ffi£, 

©aitrtfliciyTat)^tJ*T"o< e>nft-»©««» 

[0 0 2 5] f-y^*r»tU"CW«#Uv-Sffl^*d 

© 8 o %w±#* l < tt 9 o %w±©*> 

%a-r5fcx -»WCtt4 0 0nm~8 0 OnmffSl 
< tt 6 0 0 nm~ 8 0 0 nm©?&SiSll"C\ A S T M 
D 1 0 0 3 T'ite bfeftfaJSji*** 8 0 %J2Lt#* b < 
(±9 0%W±©fe©i s ^-^fflX-tSo 
[0 0 2 6] *fc5pRC»S0X-r5PR©ttIXttt)aSft 

ls©*Httnx pit6&»piffltt«fJii^>u vwbc ct o r» 

tt, a®CiPl*^-r5¥tRft^»t:fio$fliit:inx^j& 
Hi*5Jgl!iinxqii6&lftqrffltt««ii-r * 5 > * 

tt^fflttWffiTffeS- W±o*ffli»Btti:ftlxttftai 
£bf$CIU!?i3<£$T-£3©tt, HftWCtt, 

>&®m, *';^;m**'Ju-k ******* u 

Ux-rMU\ tf'JT'JU-K #U/f-;^>T- 
[0 0 2 7] 1, 3-*>*n^*-!f-S/xy#fi£#*fiF 

fTC-ftS* 5 , £S£f*i:bTffl^5iIl§rtt, 1,3-7 
£5?x>, YV71/X 1, 1, 3 

>, a-^Hfl/>, p-/fWfl'X 1. 3 
7*U;HMf-M 7*'JD=HJ;i/, ^;i/trx;u>r 



itt'l, 3-'>*0'\dMM>x>^,'T-/=i : e>'V- 
= 7 5/2 5-1 0 0/0##* bO. WMtWN&M 

%\ v> ^ o ^*tf y ^ > u v - 1 "3 ^ "C ttW si 3 ? 9 

-2 7 7 0 4 5 4Hlp«3l3j&£ft"C^So !£#UV- 
tt, Hs&iibT, 2 0 0 nmW±©ifcg©1&iKtt(S^ 

©«; i 5 tttB * we * s . 

[0 0 2 8] »%W©^SKft^%^S»lfflft»&^ 

tiiwfu^ic^is; eosJisnx - 

^v*n^yv-©UV®fb-$>ift5^b, IflitSlffl 
?§^nx j f'^t4inx^©^ffi c <t *) OJBrc * 5 . 

ttfflTtsria^DxiStt, *iacai**-rs¥«ft^« 

m-o^ffitfigBJaxai^S^i:* 1 ?), i&qJUffiSMi© 
*«inx^SH4J0XT? ft 5 o $ e> t A»cffifflTf S S © 

ffiACtSftUPPl 0- 1 2 8 7 8 3, ftBB¥ 1 0 - 5 
0 7 1 9) tt, £j^a<dl^*0fc^««B£*£*i' 
1-S*^'J^-M©¥^^5^i:4 s ai*So Z<DM 

i§£-ffiJ£I?#*©K* tt, 1 0 MP afilTtftfS bu. 

[0029] fiBgii«iti9iiiiKSi«bn»-e^sa 
iBftii«fcU'crit«'r*«a*»*a («f&«6 2-5 8 

2 8 7V *S^ffF^4 4 3 9 4 9 2*CIBIR) ^f&^ifi 

m {mm^»^y 95, 24i<i995>, 

dOBlOX' 96, 6 9 < 1 9 9 6 >, 4 2t 

( 1 ) , 4 8 < 1 9 9 2 >^tl2«) tnKCD^mm^ 

So 

[0 0 3 0] **W©ttai8affl^ v 7ft, «rM¥ 6 - 
2 8 3 8 3 0©@K3«&»ii-*"5£i£££ , 3OT$i3i 

^ hffi-e^7^s«ftiDxi-5^?S4 s feif6n5o 

46, jim©^fVM/i/^ hfcJfc<*-C5'1'-74inX#qIt& 

^■w«iiiaHs±c*3tetti/ b ft^* ^> 3?^©^ 
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[oo3i] axi±»s±fia» 
[oo32] &mimi5&<n i o©0>j£^t:rs * 
rasas l-afwu iossfr^.-s'Wsa 

2 8 3 8 3 0©V^* W^-y&J&JESrS^&Sffl^ 

®ii^&^#7*&£©snx£ff?»* s we;fc 

So 

[0 0 3 3] ^«©IIi:If»5WSi*I 

[0 0 3 4] fc&Effl&iSCilMWWia^****' 
OF) fcffi^S. *©»£«* . ^H«f-^^R«-^HtS 

cm «M*k ««. K«ft^ftAti5) cirraa 
^y7W3Wra-^##£b^o 

[0 0 3 5] ^H^ftlfA-rSii^ttSO. 1-1 mm 
*tt-f>*®»fctt& Si> = *-#>7*7* 

«Bo-rn©»£*> {i¥«©?s©3£ < * fa"*" * * 3 

[0 0 3 6] $fc±IEmSiW*C, f->7**tt«)iitrtt 

assart©**** taet- * fc#>©«s»tf*n 6 © 

...... ... ,. - - j. j. «=i4.rr*itr^r>-*t+n*.3B hWM-T-feU 



JFM Ufc*H6»*ttLtC*9* 4 vMta 0 ft it bT 

i^rn©»£-e*K fcj«EE*f?ijnbfcPS©f5 

[0037] *a»»tt, jKKowwtfctt^ftaftw 
&a»©«ffiifflffl«Ess , w u m ^ * ° ^ * x 

#(ira£i:#T*£ao 

[0038] **K7<)-mmoM 

So 

[0039] *&«sa«Ett3iiW£s tvwj -ss 

Mttb^iJ-rSo 2 0*Cffl*&$C*&»2»B*ftS#* 
£h> S«47 5mV St,o*-vK7U-C*V^T 1 0 

o v / c m ft win b fc*!-^ «mas«s©3iStt 0 . 5 

mm/sec®Oli s l#en5c Sfl§2«t*«^*^ 

ij -fttc i ^ t i±lkVtt±©1t{4M£^££ * 5 ^ 2: t» 
fet)o5-i:ft#x.5i:, ««E (kV W±) ©tB*># 

njtre& a &©#$?£ se>c* ztDmnBMMit 
tb<ii^ x^ ■**-FSfc*bT*» 

[0040] »sfi<*s*nfcf-5'^ nrnmt 

m?Zo Hl~2 0 0 O/zm , «*0. l~5 0 0^m 

gS©^-^^7'J-T*li, ^>>^®©±T (ftfitt'irt* 

©^©^ss^+^^Kf^^® 0 ^** 5111 ^* 

S8$j§ ; &ft i 5i&g©&V\ Bnt>$ffi*7 e -^7"C% 

[o o 4 1 ] m i »»ti^§ffM$n5 
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&S££DJS#t*©£F^W:£3o £©««*«» 

- ©»C ttW j^-^g^ai © xp - x v - tr- ft £ a 



nu «fi5 0/zmt**f-v^ftfflV^ t-Ag4^ 

[0 0 4 6] *jfei/>x©ran*s«*tftwi' 

0. ' lgj*fc«fcUTi;-A«*5 0/zinS* 

u>Xtfs «/J%SBBffl«lH©^F»ft«fi^< 0 *^* 
W*fti'>XfeifT?$<iRoT, K#4»*£**U » 

Bg*n4»u>x©ff*S'J^<u-cv>5©-e. K**« 

*©SftV>XfcttS«:5, EftjBftCMyfcftSTtfT, $ 
lf 5 :j:CiD, «JKS5SE*±^ ««bfc«»i»a« 

[0047] tta*Hfe»Ht±, aiB3t*iRiR-rst.©Tf 
»ntf, firc*&^ tt»*©ft©w» wcafift 

*iRJR-r5t»©^ :/n-Xft£iRJK*fcttXn--Xft 

BiieftsiRjR-rsftH©^^^** 11 00 
oa»e> i o o o o ogfi&s^fctfffiKo^s* 1 ' 

[0 0 4 8] J®iByfiSi!SJRb&V\ rt^ttb1"*U*»R 

(qj«jfc©»&B:fe*) csafcbT»fc"ra*s «^ 

r*«K, gb<(±sjiSft4Mi-5^ass^fi2ti 
ttmmt\ -f©iafl:*.fc«:2«ta(**fli»b-c» s 

HtWfcfS. 

[ o o 4 9 ] mi*, ®.\mm»nh Lx&mmm 
a*6*>*"c, «»«cK-xf-^-M-(3-/^;i/7 



It1-Si:>' -i/>X»*Ci?K Xn-XU-lf-ftli* 
*ffl#l&.fcDiM)^fc!>ft*^fc&"*'S» C©XD-X 

v--!f-3fe<o^b©^:g$A>e., -r&t>*>$J£ 

fcftS. JSaWCJfcvvXttBiiBU-lf-Jt©^^ 

©sm©^tBK:3ii"5o 

[0 0 4 2] 3tfft*««*ftffl^fc»mSEa^bTH:, 

s © t-Hj-fc a* * tz®m% Mtf * -r a a . 

S©ft&XUXAS:fflV^T9lt)aib-C*»^V>U &a3*t 
feiv^o u--!f-J:bTttHe-NeI/-1f-^ Arl/ 

-if-, ^5tfxv-if- ^xv-tr-&£^>e> 
pocfflfflj^ta-r*. xa-xft©»i> a 

U-eta-sTfeAV^ ®Sft> ^n-^iiit^i't; 
[0 0 4 3] »b>XC«fc5Xn-XJteffl£flstk 

ccD* jts^«e*««* 
[0044] mmMt^B^^-mx-infmm^viT, 

ftt^tis *©^-3^-J:BI«"J"4Dv^'f >7>X 
&iTt\ XD-XJt©S{b©**3l!5tti1". P^^-f> 

7 > rtt, ^WIE©****? & if "ClBlftfbtf nlffit * 

t^P$-a-T*J:v> 0 7-o-Xft©^©^ - 
IftCtta v^^f >7VXSffll^5#, ^¥9 - 2 2 9 

8 8 3t:H!^$nsiiif«^a»s«i»ft^«f«»o* 

S^fflv>T, BKffiT?*vXft*J:VXn-XftfflJttt 
N-i£©Jt*&3SiKb, Hfcu>Xti-3tf5**nfcXD 
-Xft©^^fcHT5^IS4i:7T*J;v>. ^v>«£, ® 

[0 0 4 5] at©^l^>X> 09i«, H*d*fft^ 
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-(3- /^;i/7x-;v)-N'- a^s/^xf-ui/i^ 

HEMSE), N-xf-;i/-N-(3- ^;W*7"nt;i/)-3, 5- 
*J* h^^T-UXDAPS), N-( 3- *;i/*7 , D£;U)- 
3, 5- h*>>7^U>(HDAPS) , N- ^;i/-N- 
(2- tFR+i/- 3- >UI/*:/nfc:;i/)-3, 5-vMb 
^>-7-'J>(DA OS), N-( 2- kKn^- 3- Z)l 
*7DW)-3,5- bdp^T-UXHDAOS) , N- 
( 2- bKDdr->- 3- ^;i/*7'Dtr;i/)-3, 5- 
|^>7^U>(HSDA), N- ifVN-(2-tKD^^-3 

- ^;^^pg;U)-3-^^;i/7-U>(T0PS)> N-xf;v 
-N-( 2- tHD^i/- 3- ^;U*7"Dt;i/)-3- /f" 

;i/7-'J>(T00S) N N-x?-;i/-N -(2- tHO^->- 3 

- XM/D^)-3, 5- s^^ur^u Xmaps), 
N-x^-;u -N-( 2- tKU^fi/- 3- ^;^7"Db^;u)- 
3, 5- >>V^;UT-U>(HA0S), N,N-^( 4- 
*7*^;i/)-3, 5- i^^Ml/T^'JXMADB), N.N-bfT. 
( 4- XM/*7?MI/)-3, 5- i^^ h^^^-'JXDAD 

«r-5tJH> gL<i£H3. {4-[N-3'-^;^-n- 7 

□ t;H-N-n-xf-;H 7^;- 2, 6- i^^^x^ 

^ * >(Bis-MAPS-C2) , {4-[N-3' -7>)\<* 
-n- T'D^H-N-n-T'nt;^] 7^7- 2, 6- V*=f- 
;i/7x^;u} ;<*>(B is-MAPS-C 3 ) , If* {4-[N- 
3'-*;i/*-n- ^n^H-N-n-^^H 7^- 2, 6 

- s;/^;u7x^m ^ * >(Bis-MAPs-c 4) mom 

oyama.N. 41 -.1014(1997)) 

T\ S^a^lJ^i:fflS^b^v^t)©^t5>ctv^) izmxb 

#SAawrW!f3e««»AbT, w£©«*©'»6K* 
[0050] tttttt-tct^f-f 7CAn-c*6^u 

[0 0 5 1] ^iBCfliSaWStfifcffl^"^ E*£S*§ 

asca&wfra.s. **u sjii©fs», **»*©#« 



«ilft*©4M^ *8WB i: ft 4 ;i/*fcif© 

gfi, DNA , RNA, IPWl/^X fi^CfiiJS^tftt* 

[0 0 5 2] 

Fi:BS-rSo aU7rn-;i/E-HAr^b73- (SI 
■To 2S*tt*E©WinK.fc5^Sa8ST?fT^;fc. 

[0053] (masaatf - » 7£^tr r ^mmmj © 
a*. ) sr*7^s«±c»sria&-r5. -©«£ 

IK 12 cm, It 8 cm, JJ#3mmT-02 
*->©ig* s ffM£ftT<^?>o «£i&©fc«>©iS£2m 

m©ms?L# 4 I? ^n-en, 1 i±tM«B» 
iMisiip^ iiuitf^-frKv yearns. »©a§ 

$lill|15/iin I$lcm, « 2 ♦§ 2 

0 0 jjl* m$ 3 0 Aim S$ 1 c m, M 3 B 2 0 3 U 
$3 0/iiW3om, »4B1 0 0/z n»£3 0/« 
I$4cm, S5H3 0 3/zm Sl^3 0/zm ^^5 cm 
TfifeS (^4J;©-&^* i e>^aia5ST-©S$) . ¥S 
t i piKi:lR]^'?£"C-S$ 0 . 3mm©»7^©fttiSI 

c**«©fi««i (ma?L©ssffl!i) izmm^^^tz 

(03) o tS«»ttf-y^*i«tt5c:i:*<rtSt:WJ 
pjfgfi: J: a Cx-^JgtttJBdlbt* < c m 4 tt0 3 © 
a-a' fflBfiiBn?»5. ttUlStllttt*^* 1 *^ 4 

£ fe^ 3 © 1 1 ©(ftllTf i Stttfi*«Tf g 5 

T 

So 

zftH^himhLx, nss^JT-tt3 okv s-eai^ 

nrtE&SSESiiS (Mode 1HCZE-3 0PNO, 
2 5, ftjfe7Ui/ya» ft^Wfflnvtfa-^-TftiJ 

(DAQCard-1 2 0 0, 1 2 0 0 

/>h) Sr^bTff^, V7h^i7 (NI-DAQF 
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7^V7hfi7, LabVIEW) fcJ:DWE©G3 
(8li|ljfliTS©H«. ) t&ffi^x^ y77*iffiH$J£«r 

8 0 Omg/d lCftS«fc5fc:ilSU a b 

btzo KC* b y*jB*ftM-fllfi!)a*JfliT»SS«T?*R 

U ft^fiT*2 0 Omg/d lSt>*5 Omg/d l©b 

E-HA^7b73- (»Jt»HErj|( *) tt) Sfflv\ ft 
JifiD^nb3-;Hctsetjfc. BP^> *rB*»JA 1VA, 

i ^SB*syBjs»* i ^-esibisufc. 

S^j 2 0 0 >u 1 ftrf U *tt7'J ±f*:*«if»t»fc 

*nfc», *««>2ciaiis«2 0 0iLdi , »e«>3 

CftS 2^20 0^K 1 C«M**8J 2 0 0 p. 

1 rSTf^o Mfd&4i;*fbTM£S>>l~3©*1ffiC 1 
0 OVfcSttQU ®£&l~3fre>r£fi&4^«M,ii3§ 

0. 9nl/min, *6Tf 6 0 n 1/mi n, 3t7T- 
60. 9nl/min, »8"C 3 0 n 1/m i n, 89 
t?9 0. 9nl/minfcfc5. 8W*i:KSSli:©£*S 

ma 2 fcosjiBt) pwc 5 aKta+tss 

5. &5S#*7 bfcfcfe{*te(2 3 ©ffctBSB 1 1 TftafiOV 
— «ffflfiafi6 3 3 nm, &tti$A7 5 0 nmOttl 
Affile cfc (3 $t£i£ft3o 

[0 0 5 4] SSBSSStOHtjEtfiMSftW&tt^v^rt® 

[0 0 5 5] (Jt«aattWll*<0«!J*) @$ \,tz%M8L 
(1X7 0, Olympusl) SffifflLfc. dttfcfcS'J 

NeU-tf- (6 3 3nm> 10m», i^Vht'f 
x>y*7<f **) £> ttafflCtt*»»U— !f- (7 
5 0nm, INDECO) £{gfflbfeo dft^U-tf- 
ttttJB1-6K*, ^fiK1-SS^®M^^^b;^«fc 



-bfeo ijjgffl®U-tf-^tt7>f b*-ay^-C*!> 

l/--*f—ft©l*l> a£ft©&M*RftC7^;U*-£cfc9 
1**1,7* Hr>"0—K*<« V-1f-*»WB»®* 

■fe>1f-7>7* (C 638 6, &1£*b-770 

bfc 0 c®7*b-b>^-S»i^>*-^^^"* — 

c«fcft-c^5. 7*b-fe>if-su f -fe>f--T> 

7 , *>? 3 ®fcB*!ifgSi^7'>J7'>7' (LI-7 5A , 
x 7 @S&7n v 7 ) ■ b fc£, d v 7 1 > 7 y ~7 c 

[0 0 5 6] *tW!3RSfflV^ttHi©#«ttfi4T-e* 

#ILooi;^->ffl±ia, T2®(4ST'®M^t) 
**^Jfibfc^ ^©4«£&^"£?ff©#<i>(4B2:b 

-dit) 1 kHzcaaBSfu ap^->rtfii64*»ft 

J: 5 «H©ffli«RttSlltt*©«*C «t t) ^MT 5 c: * 

MIbt07t b-b>-y--OS3t*ii J ^*^JsSt* 
<b1-5o ffl^> IS^©sfSn{iff±$^T*;^bfett« 

fe 0 7 * b -t *» e> ®fi^i± Dfi'orv 7-{3 <t 
b^-3 v^-i:nujii«aRi kHz©M^©*awwtaj 

titLXm^tzc D>y7-f >7>7*©tli*«EttflrS* 

$%©£§{b#qJi&T*&So 
[0 0 5 7] tf-A@©^J±, M&-3fci8P* 

3 0 ^mgfiC LtJIffiftff -a fe 0 
[0 0 5 8] *HJICT©IS*T-i±, 800mg/dli: 
5 Omg/d lCDb-^^nu^^D-^ftdttflWiJfli 
»CJ:*5@©ii*CJ:!)ttt»ft^^ 2 0 0mg 
/d l^l©b-^^3^^^ D -'" / ^^^^ lJ[1 ^ 2 
0 @©jBJ^*fT^ fe i: - SCVffi 3 %©ffi A s fl 6 ftfeo W 

±©^*j;d, rs^ffgaj zm^xmz*<D 

to 
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[0 0 5 9] mtM^ mtb, mbOfxmO^ 
S#0. 8 5 (tr-Ag^l-am) fctfc^ o. i (t: 

nmms.) ow-HS^i/fc. 

[0 0 6 0] 



[0 3 ] iMMS'f f Ettfc«£&ffi«ffi&V&W« 

[04] 03©a-a' BHt@0"£-$>£o 

[H 5 ] **«HftB3!C3S-3 < tteB***tfl!«iat* 

So 

1~4 Jfc£tf> 
5~9 91 



[02] **7^Stg±CB^$nferS^^->*7TNT0 

[01] 



1 o 
i i 

1 2 
3 0 
3 2 
3 1 



[04] 




**** 
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[05] 



bichroic mirror 




F*-A(##) 2G040 AB07 BA22 BA24 CA12 CA23 
EA06 EA11 EB02 EC04 ZA01 
2G059 AA01 BB04 BB12 CC16 DD12 
EE01 FF03 FF05 GG01 GG07 
JJ03 JJ07 JJ11 JJ13 JJ24 
KK01 HM01 MM05 MM12 HM14 



